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As a group, the superficial dermatophytes can
be said to have rather omnivorous appetites. In
general their nitrogen requirements can be met
by a number of single amino acids although
specific combinations of two or more usually
provide better growth; vitamin requirements are
either lacking or relatively modest. This lack of
specificity for nutrients attests of well developed
synthetic abilities and one might wonder in what
form, simple or complex, are the nutrients
provided by the infected host. Determining the
nutrients provided by the host obviously is not
very amenable to experimentation, however,
experiments can be designed to determine if there
are any nutrients that the fungus can not obtain
from the host should the need arise. This question
has been answered in part by producing a number
of amino acid, vitamin, and organic base requiring
mutants of Trichophyton mentagrophytes and
determining their ability to infect guinea pigs.
MATERIALS AND METHODS
Trichophyton mentagrophytes, strain A280, was
maintained on Sabouraud's dextrose agar. Cul-
tures to be irradiated for mutant production were
grown on slants in 300 ml. prescription bottles at
37°C. After 10 days incubation, 30 ml. of sterile
distilled water containing glass beads was added
to the bottle slants and the bottle was tilted back
and forth so that the beads rolled across the colony
and dislodged macrospores and microspores. The
suspension was standardized in a haemocytometer
to about 20-million spores per ml. Seven ml. of the
spore suspension was placed in a sterile petri dish
and stirred while being irradiated with ultraviolet
light. The irradiation was for 45 sec. at a distance
of 10 cm. from an S watt C. B. germicidal lamp
rated at 2537 angstroms. One-tenth ml. of the
irradiated suspension was spread over the surface
of the basal synthetic medium and incubated at
30°C for 3 days. The basal synthetic medium was
that of Robbins and Ma (1) with 0.2% L-arginine
as the nitrogen source.
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After three days incubation the normal fungi
produced colonies about 1 cm. in diameter whereas
the nutritional mutants produced colonies only 1
to 2 mm. in diameter. The small colonies of the
nutritional mutants were interpreted as usual:
growth was poor because the ability to synthesize
an essential metabolite had been lost and none or a
growth limiting amount of the metabolite was in
the medium. The mutants were transferred to
Sabouraud's dextrose medium where they grew at
normal or near normal rates and their nutritive
requirements were diagnosed by determining the
nutrient which when added to the basal synthetic
medium would permit growth.
Young adult guinea pigs were prepared for in-
fection and infected in the following manner.
While the animals were under light anesthesia from
ether, the hair on the rear half of the back was
closely clipped with an electric clipper. The area
was washed, lightly abraded with course sand-
paper and then rubbed with a cotton tipped ap-
plicator soaked with a suspension of micro- and
macrospores from a specific mutant of T. men-
tagrophytes. The infected animals were housed
separately. The procedure for inoculating the ani-
mals was essentially that described by Georg (2).
After the infections were definitely established
(10 to 14 days) hairs were examined microscopi-
cally under 10% KOH to determine the extent of
ectothrix invasion and retro-cultures were made on
Sabouraud's dextrose agar containing 10 units of
penicillin, 40 units of streptomycin, and 0.25 mg
cyclohexamide per ml. (3).
RESULTS AND DISCUSSION
A large number of very striking morphological
mutants resulted from the exposure to ultraviolet
light; common among these were mutants that
produced extracellular pigments and others that
grew as a flat network on the surface of the
medium. Scant attention was given the morpho-
logical mutants however, since a thorough
description of such mutants of T. mentagrophytes
has been given by Hollacnder and Emmons (4).
Nutritional mutants were much less common but
eventually the mutants listed in table 1 were
obtained. One of the characteristics of the amino
acid requiring mutants, with one exception, was
that frequently an amino acid requirement could
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TABLE 1
Nutritional mutants ofT. mentagrophytes
produced by ultraviolet irradiation
Amino acids B-vitamins P0Al
Glutamic acid Thiamine Adenine
Cytosine
Glutamic acid or Nicotinic acid Thyminc
aspartic acid
Aspartic acid or Pyridoxine
methionine Riboflavin
Lysine Biotin
Alanine
Leucinc
Serinc, glycine or
cysteine
Phcnylalanine
Tyrosin or trypto-
phan
be partially met by one or more amino acids
from a different amino acid "family", that is, an
amino acid whose carbon skeleton was of a differ-
ent biosynthetic origin. In other organisms this
is interpreted as an indication of complex amino
acid interrelations within the cell and considerable
"shuffling" of amino nitrogen. The one exception
was the lysine requiring mutants which were
specific for lysine.
All of the mutants were able to infect guinea
pigs. The degree of infection in two instances was
not as severe as the controls but at this time we
are inclined to view this as the normal variation
one would expect in a number of populations,
each derived from a single spore. One mutant was
markedly more pathogenic than the controls and
we view this one in the same manner. Sixteen
days after the animals were infected the hairs
showed eetothrix infection and mycelium in scales
from scrapings. We were greatly impressed by
the lack of correlation between the amount of
spores and mycelium on hairs and scales and the
the severity of the infection; certainly the severity
of the infection depends on something other than
sheer numbers of cells. Cultures were reisolated
from the lesions in all but one instance and the
reisolates were still mutants with their specific
nutritional needs. In all instances spontaneous
healing was clearly evident by the thirty-third
day and observations were no longer continued.
Emmons and Hollaender (4) noted that their
morphological mutants of T. mentagrophytes
produced characteristic lesions on guinea pigs
although with reduced severity in some instances.
Undoubtedly some of their mutants were also
nutritional in nature.
From these results it would seem that the skin
of at least the guinea pig can provide the majority,
if not all, of the nutrients that may be required
by a dermatophyte. The fungus; however, may
not be completely passive in making these
nutrients available since T. mentagrophyles has
considerable hydrolytic ability and can readily
make amino acids available from proteins. It
would be most interesting to know if the human
skin provided the same array of nutrients as the
skin of the guinea pig. If so, the reason why the
usual antimetabolites fail as ehemotherapeutie
agents becomes apparent; the host provides the
nutrient in competition to the antimetabolite
and the fungus then can grow. For an anti-
metabolite to inhibit a dermatophyte on a host
would require a level of the antimetabolite
sufficiently high to overwhelm the nutrient
constantly being provided by the skin. This, of
course, assumes that in vivo the dermatophyte
can avail itself of the complex metabolites
provided by the host instead of growing on
simpler compounds such as ammonia, urea,
organic acids and the like.
sUMMARy
1. A number of nutritional mutants of T.
menlagrophytes were prepared by ultraviolet
irradiation.
2. All of the mutants were infective for guinea
pigs.
3. The implications of the nutrients provided
by the skin to chemotherapy is discussed briefly.
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